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Abstract: 

PROBLEMS TO BE SOLVED: To provide an ink composition for a water-based 
ballpoint pen which simultaneously fulfills all of no change in an ink composition 
even in long-term storage, good resistance to strike through, and excellent airing 
property of drawn lines. 

MEANS TO SOLVE THE PROBLEMS: The ink composition for a water-based 
ballpoint pen comprises at least water and a colorant, and also one agent for 
improving drying characteristics of drawn lines selected from random copolymers 
represented by the formula: R-0-(C2H40)m(C3H50) n -H(wherein R indicates alkyl 
group, each of m and n indicates the numbers of 1 to 40 separately) with its content 
of 0.05 to 5% by weight relative to the total amount of the composition and has a 
surface tensile force of 16 to 45 mN/m. Further, the invention provides the 
water-based ballpoint pen which contains the said ink composition. 
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m (f$tt 1 . 0 ~ 1 . 5 mm) felTO^-Jl'^ v V&ffi 
itfc*ttsp-;l/^>(c. OmPa • s (gij 

SfiS : 2 5 -C. »J€S : m^ttSSE L DMttStt) 

40 mm?*. ?rj;t>*>> ±fe©<fc5&ite£©B©-f 
ffiffl^Ssp-^^iu-ci*. B5ie©ttiif$^;*ttsp-^ 
^>-MtSatfK*iC©*t*'P-Jl"<>fti*^lf 6*aS 
*J. C©i5«c*-f^©sP-Jl"^>W. ;*:C>Ji£l£ff.5 

ciLzmmtLtcms. ^-©^isio-csp-jvs^o. 
a*fco©^>*teais*4. 5xio- j ~io. ox 

1 0- J mg/mmUcta:^-rS^*i*S. COJc'SK 

r. Ji^©ffinfci2j»t4^. -f >+ijSa^6©iffljtl4*> 



(7) 49PB20 02-53 78 8 

11 12 

14^<-;U^>{cfcSffloI6e-C*5Ct{Jm^*-C*>/5c [0 04 1 ] 

[0 04 0] *^«cn6{c<fcoTf5J6$iJiK>34a 
[flHffi] *mi<D*&Jl'*l&fmKto^Xim%rtm **>©"Ctt*rt». 

5* ( I ) <Dit&®Z<®fc<Dimv>(l>*iC&eiLtcm& 10 J:0^*^*CitCj;D^/c„ 

<m ft> <iS^B : sa%> 

: 5 8.0 
(HgfbfifcSSf : A-tO?*? fMA 10 0) 

if')^')> 5. 0 

•T'DtU^yyn-Jl/ 6. 0 

>!ji^U>y >;n— ;W 6. 0 

#tfc85 : **U>T*yn««irr>*-$.MI 3.0 

fflflHM : y^^->14»MrSttSiJ 0. 1 

X^TU-frl 00) 

pHISiSi|:r5/->i? : ^n^V-A 0. 2 

KiKSJ: i. 2-"«^ym';>-3-*> 0. 1 

<-tf**7i3: Proxe 1 BDN) 

B&fifffI : b 7 , /-A 0 . 1 

«i|gS£*i|6!jyW : ffc£*J ( I ) 1.0 
(5£#. R = -?*)\>& x m= 1 .6. n = 1 .2 : 

H^Mii!}: 3iA-y5 0MB-2) 

[0042] tt«SWI 1 * «. HJ6#I 1 ilUfiUc LT MR Lit. 

ite® ( I > *Bfe< Hrttt. HS&W 1 £HttfC b-CSIS 30 [0044] 2 

[0043] J£«WI2 -^>ffl8Msf-f>*=£l8»(Ofc. 

tt^fj ( i ) ©ssjjnfi* i o. omfi%«:tfffiL/fctw* 

«S <IB^S : 11%> 

7^0i^r->^l/- 8. 0 

(*BfWb$J rChromofine Blue 4965) 
if 8. 0 

^nei/>^'ja-A l. o 

&&: yi^i/>yy3-;i/ 8. o 

«-«8W:^^U>Ti»»;^it«8tT>*-'?AJe 3.0 
SHMf : ^*>ttJHHJStt*9 0. 1 

(7E^$3: xnrn-;u70 o) 
P HMffiH: T 5 /jf^yn/V-A 0. 2 

KiHRrJ : 1. 2 — tlsX<tV9-T'SV>-3-*> 0. 1 

:Proxel BDN) 
ttim-.'O'/hVT*/-* 0. 1 

«*a$«±8iJ : <b^ ( I ) 1.0 
(5*tti. R = ^^». m = 5 .0. n = 3 .8 : 

B*tt)i§S: a-Jb-^5 0MB-5) 



(8) 



2002-53788 



13 



14 



[0047] mmm3 



8. 0 

h HA-5 7 48) 

5. 
3. 



[0045] mms 

its® ( i ) zm^cimwm&m tmmtcbxmn 

[0046] tb«W4{b^«J ( I ) 10.0 
<6£ 

iHHKW : ^ — ^- >ttff MrSttSfJ 

(7E3EM : X37D-;l/7 00) 
pHIBSg#J: T 5 SMf-fr-fxlrts-fr 

ffirnm-. i. 2 — c>x-f v^r •/■;>- 3 

( :Proxel BDN) 

lm£lf£<g|6)-hSiJ : ft^S ( I ) 

R = m = 9 . n = 1 0 ; 

B«Ml«: a-;U~y5 0MB- 1 1 ) 

n 



8. 
3. 
0. 

0. 
0. 

0. 
0. 



fit®*: 

[0048] mms 

<t£V) ( I ) £Bfct>/etm«. Hi60!l3<t|E3«KbT§13 

[0049] ttWfte 
<t&® ( i ) ommmz i o. osfi%«:ttSL/fcw^5« 

Jfefsf : (C.I .7%* » K U s» K 8 7 ) 

(Ttit? : xnro-;U90 0) 

1. 2-'«>X-fVfr/';>-3-#> 
(■bt^UM: Proxel BDN) 
ffi®ffl: ')7V-)l> 

(BBfllig^S : C - 1 0) 

it&& ( I ) 

(5S#>> R = ^;US. m= 1 7 , n=17 



0 
0 
0 
0 
3 

2 
1 

1 
7 



§1! 



[0 050] m&ffl4 



<se^s : 

8 
2 0 



0. 
0. 



%> 



0. 
1 5. 



0 
0 
1 

2 
1 

1 
0 



0. 7 



[005 1 ] tt«W7 

<t£ia ( i ) zm>tcmt. mmm4 tmtiacuxmm 

[0052] imma 

<t&va ( i ) <ommm% 1 o. om&%<<cwmvMm* 

(ABfiUbS? : C h r o m o 



: a-;l-75 0MB-2 6) 

[0053] mmms 



8. 

fine Blue 4985) 



15 



(9) #8120 02-53 78 8 

16 
0 
0 
7 

3 
4 
2 
0 



mm-. xg=-u>y;3-ju 20. 

#858W : *^lx>T*^®#}B§T>*~?AJfi 3. 

ifflHHW : ^-*>1£#®r£tt#J 0 . 

(Tciti: X37n-Jl7 0 0) 

p HiBKSfl : r 5 sjf-fr-furts— ;u 0. 

ff ttSfl : T *D JU^^fiSiiS^- 0 . 

E&itsu : -<>i/ h r 0 . 

ffiiSI£*i|fiI±SiJ : <t^J ( I ) 1 . 

R = ^^S. 111=30, n = 30; 

B#»fl§S: a-^-750MB-72) 

[0 054] itf5CT9 

^b^«5 ( I ) few*. HJfit«5i^Kb-C^SS 

Ltc. 

[0055] tmm 1 0 

itSM ( I ) <D8SJjDfi£ 1 0. OMS^CClfSL/cfeW* 

(^-f7{b£$i!) 7. 

2 0. 

jg«HW : y ^ ^ >ttW®t£14SiJ 0 . 

(7ti«: X37B-;l-9 0 0) 

p HsBgffiJ: TS /^?A^O>V-* 0. 

EflSSSiW: 1. 2-^>X^V^T^';>-3-*> 0. 

: P r o x e 1 BDN) 

ffitm : / h T V-Jl/ 0 . 

Um%fo±fil : # 'J^fU>iv;l/j/ 3 > 15. 

<BB»*»*«: C - 1 0) 

mmtim±m itsm ( i > 

(3$fJ. R = ^;US. m=3 7. n = 38 ; 

B^MiS : »-*-^5 0 MB - 1 6 8 ) 

[0057] J£«0J 1 1 

( i ) £RJKfem». ^ifi0d6<!:ig«(corigis 

[0058] JttMfl 1 2 

its® < i ) ©ssjrasfc i o. oss%KiiSL/diW 

[0059] ##0fl 1 

ggtfO. 7mmO**-Jl'*J«fcCJ c 9 i f 7**^1/ 40 
[0 060] 

flit*. «T<D}gmjt«tt^*sJ;^}i^«ai7tt^lSI(c 

[0061] (tsttifi&ittiaK) mszmmmkxvtb® 

fc. 50 



[oo5 6] mnme 

- Jl/-*>«»sB * &9JK L> /c. 



0 
0 

1 

2 

1 

1 

0 



0. 5 



& SB 



0) 



8. 11. 12 



mmm 1. 2. 4. 
jtum 1. 2. 3. 

SliSflBI 3 

tmw 5> 6 

^KS09 5 
tWiW 9.10 

##0Jl 

-£©f£. I S O 1 4 1 4 5 - 1 «5e(Dffl*fi*^iffii L 

r. #^#!&&5£mfa7ji£m>. misfit »fe3*H£ 

*J J; 5 #&&cJgrl£ofcB$©)NSM©^tt:ft££Tf2© 
SVUc-CMILfc. 
[0062] <¥fl3£g*g> 



<«j<-;i<&<*> 1.0) 



(?K-;i/S« 1.0) 



(#-;l<g<*> 0 . 7) 



(10) 



2002-53788 
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[0063] (mm&mimm) m&s&m&r^tc 
[0 0 64] <*mmm> > 



is 



*0: WSW&U 

[0065] 
[*U ] 











t*a 




i y f i 






(mg/mm z ) 




3f»fft 




pH 


« J2 
(mPa-s) 


(mN/m) 




Si 1 X 1Q - 








o 


8.5 


3.3 


40.1 




Q ft \* < f%-& 

O. 0*10 


A 


o 






8.4 


3.3 


40.3 




4 6X10" 3 
ft ff* 1" 


A 


o 


o 


o 


8.4 


3.6 


35.2 




5. 1 x 10 3 


A 


o 


o 


o 


9.0 


3.8 


41.0 




8. 2 x 10" 3 


A 


o 


o 


o 


8.5 


750* 


33.0 




5. 1 x 10" 3 


A 


o 


o 


o 


9.0 


3.8 


40.8 




5, QX1Q-* 


X 


X 


X 


o 


8.4 


3.1 


44.3 




5. 2x10' 3 


O 


o 


o 


X 


&1 


6.1 


33.0 




5. 0x10" 3 


X 


X 


X 


o 


as 


3.0 


43.5 
























X 


X 


X 


o 


a7 


3.0 


39.6 






















5. OxIO" 3 


X 


X 


X 


o 


9.3 


3.3 


45.1 




5, 2x^ 


o 


O 


Q 


X 


9.0 


5.9 


34.3 




8. 1 x 10- a 


X 


X 


X 


o 


8.3 


730& 


43.1 


ifUili] 




















4. 9xio" 3 


X 


X 


X 


o 


9.2 


3.3 


45.3 




5.3X10- 3 


O 


O 


O 


X 


9.1 


6.0 


34.1 




4. 3X10" 3 


<? 




Q 


Q 


8.5 


3.3 


40.1 



coo66] ±.iE<Dmtmk<i:vtmm<Dmm<i: *ywh 
tfttm< . its'® ( i ) a>6iiw:nsd>fc< th i«© 

-f>*©f?ffi$g;fr&8j3 5~4 5mN/m«: 
^ > (tunc l ri^ifc 



[0067] 

0. 7mm£i88;tStf-.>i^£flH>r4. 5x1 0 J ~- 
30 10. Ox l 0- , mg/min , i&.SJ:5tC-f>*©aE 



